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1571 ABSTRACT 

Compounds of the formula 
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OH co-o-A 

RI 
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X* 

1 

of which, in exemplaty compounds. the thienyl group is 
attached via the Zposition and: 

(a) A is 3a-c6& 7&epoxy)-tropanyl methobromide and 
R, is 2-thienyi; 

(b) A is 3cr-(6, ‘Idehydro)-tropanyl methobromide and R, 
is 2-thienyl; 

(c) A is 3&tropanyl methobromide and R, is 2-thienyl; 
and, 

(d) A is 3a-(Ndsopropyl)-nortropanyl methobromide and 
R, is cyciopentyl. 

These are antichoiinergics. Administered by inhalation, they 
are useful for thetreatment of chronic obstructive bronchitis 
or slight to moderately severe asthma. Administered by the 
intravenous or oral routes, they are useful for the treatment 
of vagally induced sinus bradycardia. 

16 Claims, No Drawings 
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ESTERS OF THIEWL CARBOXYLK! ACIDS 
AND AMINO ALCOHOLS AND TEIEIR 

QUATERNiZATIOrZ PRODUCTS 

This is a continuation of application Ser. No. 08/254,324, 
tiicd on Jtm. 6, 1994, now abandoned which is a continua- 
tion of application Ser. No. 081300,822, filed on Aug. 2, 
1993, now abandoned, which is a continuation of application 
SW. No. 071838,724, filed on Mar 13, 1992, now aban- 
doncd. 

The invention relates to n,ovel thienylcarboxylates of 
amino alcohols and their quatemary products and to the 
preparation of the novel compounds and their use as active 
ingredients in medicaments. 

The novel compounds corrcspond to the formula - 
F 

(0 % S 

*‘-rco--OA* 
R2 

in which 
A represents the group 

wherein 
m and n independently of one another denote 1 or 2, 
Q represents one of the double-bonding groups 

5 

JO 

J.5 

20 

25 

30 

-CH,-CHH,-. -a-t,-a-t,-aI,---, -cH=CH-, 
35 

-cIi-cH- 
‘0’ 

and 40 
Q’ represents the group =NR or the group ==MuI’, 

wherein 
R denotes H or an optionally hdiogen-substituted or 

hydroxy-substituted C,-C,-alkyl radical, R’ denotes a 
C,-+alkyt radical and R and R’ together may also 45 
form a C,&&kylene radical, and wherein, in the case 
of quaternary compounds, one equivalent of an anion 
(X-) apposes the positive charge of the N atom, 

R, represents a thienyl, phenyl, furyl, cyclopentyl or 
cyciobexyl radical, wherein these radicals may also be M 
methyl-substituted, thienyl and phenyl may also be 
fluoro-substituted or chioro-substituted, 

Ra represents hydrogen, OH, C,--C,-alkoxy or C,-C,- 
Wl 

R, represents H, F, Cl or CH, and, if =NR denotes a 
55 

secondary or tertiary ammo group, also the acid addi- 
tion salts. 

In the compounds of formula I, R, preferably represents 
thicnyl, Rz preferably represents OH. The group --OA M) 
prefembly has the a-configuration and is derived from, for 
example scopine, tropine, granatoline or 6,7-dehydrotropine 

2 
or the corresponding nor-compounds; however, -0A may 
also have the f&configuration, as in pseudotropinc, pseudo- 
scopine. 

Corresponding radicals are, for example 

-o+zz--J,-*~“ixe 

The substituent R is preferably a lower aJkyl radical, such 
as CH,, CaH,, n-C!sH,, I-CsH,, R’ is preferably CH,. R and 
R’ together are, for example -(CH,),-. As halogen sub- 
stituents for R, F or, as second choice, Cl are suitable. 

If R denotes a halogen-substituted or hydroxy-substituted 
alkyl radical, it is preferably --CH,--CH,F or -CH,- 
CHeOH. Accordingly, the group A represents, for example 
the radicrds of scopine, N-ethylnorscopine, N-isopropylnor- 
soopine. tropine, N-isopropyJnortropine. 6,7-dehydrotro- 
pine, N-~fhroroethyinortropineortropirre, N-isopropyL6,7dehy- 
clronortropine, N-methy@anatoJine or the corresponding 
quaternary compounds, wherein the anion is preferabry Bi 
or CHsSOs--. 

As the acid radical 
- 

F 

mu 

% S 

RI-C-CO- 
I 

the following are part.icularJy suitable: 
- 

plij c 
s s 

- 
HO-C-CO- HO-C-CO- HO-C-CO- 

I I I Es Q cs 
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The quaternary compounds are particularly suitable for 
therapemic application, whereas the tertiary compounds are 
important not only as active ingredients but also as inter- 
mediate products. 

The compounds of the invention are strong anti-cholin- 
ergic agents and have prolonged action. Action lasting at 
least 24 hours is achieved at inhaled dosages in the ug range. 
In addition, the toxicity is in the same range as the com- 
mercial product Ipratropium bromide, while at the same 
time the therapeutic effect is stronger. 

The novel compounds are suitable, in accordance with 
their anti-cholinergic nature, for example for the treatment 
of chronic obstructive bronchitis and (slight lo moderately 
severe) asthma, also for the treatment of vagally induced 
sinus bradycardia 

Whereas application of the novel active ingredients (in 
particular the quaternary compounds) by inhalation is 
mainly recommended for respiratory tract diseases, as a 
result of which side-effects are largely diminated, the appli- 
cation for siii;ls bradycar& is preferably carried ou: in%- 
venously or orally. It has thus proved to be advantageous 

5 
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4 
that the novel compounds leave the gastro/intestinal motility 
largely unaffected. 

For administration the compounds of the invention arc 
processed using known auxiliaries and/or excipieats IO give 
conventional galenic preparations, for example inhalation 
solutions, suspensions in liquiged propellants. preparations 
containing f iposomes or proliposomes, injection solutions, 
tablets, coated Wets, capsules, inhalation powders for use 
in conventional inhalation apparatus. 

Formulation examples (measures in weight per cent): 

1. CmaroUcd dosage aerosol 

hctivc ingzcdkm according to the invention 
Sorbic trioleacc 
mm~fluomIrichloromuhanc and 
Diflwmdicbloromclhauc 2:3 

0.05 
0.1 
to IcfJ 

The suspension is poured into a conventional aerosol 
container with a dasage valve. 50 pl of suspension are 
preferably dispensed per actuation. The active ingredient 
may also he metered in a higher amount if required (for 
example 0.02 wt. 96). 

2. Tab&s 

Active inpdicn~ according to the invention 0.05 
CoUoidd silicic acid 0.95 
Lact0SC 65.o!I 
POICIO suucb 28.00 
!‘olyvinylpymlidonc 3.oa 
Na dIulosc gfycolsrc 2.00 
Magnesium swatc I.00 

The constituents are processed in conventional manner to 
give tablets of 200 mg. 

The advantageous properties of the novel compounds are 
shown, for example, in the inhibition of broncholysis in the 
rabbit (acetylcholine spasms ir~travenousIy). After intrave 
nous administration of the novel active ingredients (dosage 
3 t.tg/kg intravenously), the maximum effect occurred after 
10 to 40 minutes. After 5 hours the inhibiting effect had still 
not been reduced to half, that is to say the half effect time is 
more, in some cases ConsideraMy more, than 5 hours, as 
made clear by the residual effects after 5 hours listed below: 

Compound Kcsidual c&t in 46 
A 76 
s 76 

81 
0 
E 23 
F 73 
G 69 
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-continued 

Compounds al’ the lonnula 
- 

c 

s 
- 

HO-~-CO-A 

Compound A 

2-lhicnyl 

34hienyl 

Compound C 

Noms: 
1. The cxmpmmds iu which R, is no! 2.rhienyl m racemaus. 
2. The compounds arc fa-compoundr in each mse. 

6 
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Processes known per SC arc used to preparc the novel 
compounds. 

An ester of the formula 
- 

F 

w 5 
FL S 

RI -C-CO-OR” 

R? 10 

wherein R” rcprcscnrs a C,-C,-alkyl radical, prelerably a 
mclhyl or ethyl radical (R,, K, and R, have the above 
meanings), is preferably transestcrificd using an amino alco- 
hol of the formula 15 

wherein :m, R and Q have theabov~,.meanin8s, Q”. rqxcscnts 
=NR or =NH and the OH group is in the a- or p-position, 
in the presence of a conventional transesterification catalyst, 
and the compound obtained is optionally quatcmised 

a) if Q” denotes =NR (R$H) , using a rcactivc mono- 
functiondised derivative Z-(C,-C,-alkyl) of a corre- 
sponding alkane (Z=leaving group) 

or is optionaIly quaternised 
b) if Q denotes =NH, using a terminally &substituted 

alkane Z(C,-C,-alkykne)-Z without isolalion of inter- 
mediates. 

The transesterification is carried out with heat in an 
organic solvent, for example toluene. xylene, heptane, or in 
a melt, strong bases such as sodium metbylate., sodium 
ethylate, sodium hydride, metallic sodium, being used as 
catalyst. Reduced pressure is used to remove the released 
lower alcohol from the equilibrium, the alcohol is optionally 
distilled off azcotropically. The transesterification takes 
place at temperatures which in general do not exceed 95’ C. 
Transeslerification often proceeds more favourably in a 
melt. If required, the free bases may be obtained in a manner 
known per SC from acid addition salts of the tertiary amines 
using suitable basic compounds. Quatemisation is carried 
out in suitable solve&s, for example aceconicrile or aceto- 
nitrile/methylene chloride. preferably at room temperature; 
a corresponding alkyl halide, for example alkyl bromide, is 
pnferably used in the process as quatctnising agent. Trans- 
estcrification products wherein Q’ represents NH are used as 
starting mate&& for those compounds in which R and R’ 
together represent a C,-C,-*alkylene group. Conversion into 
the rettim and then quaternary compound then takes place 
with the id of suitable I ,bdihaloalkanes, I ,5-dihalotikanes 
or 1,6-dihaloalkanes without isolation of intermediates. 

20 

25 

30 

3s 

40 

45 

50 

Tbc starting materials may be obtained analogously to _ _ . _ known @mpounds-in as much as they have not already 55 
been desaibed. 

EXAMPLES 
methyl di-(2-th.ienyl)glycolate from dimethyl oxalate and tie 

2-thienyl magnesium bromide; 
ethyl di-(2-thienyl>gl.ycolate from Q-thienyl)glyoxylic acid 

and 2-thienyl lithium; 
ethyl hydroxy-phenyl-(2-thienyl)acetate from methyl phe- 

nylglyoxylate and 2-thienyl magnesium bromide or from 65 
methyl (2-thienyl)glyoxylatc and phcnyl magnesium bro- 
mide. 

8 
Mclhyl 2-thienylgiyoxyla.tc and cyclohexyl or cyclopentyl 

magnesium bromide may bc reacted in a similar manner. 
Several processes arc also available for the preparation of 

the amino alcohols. 
Pseudoscopinc may be obtained in accordance with M. 

Polonovski et al., Bull. sot. chim. 43. 79 (1928). Pseudot- 
ropend may be removed from the mixture (fractional crys- 
tallisation or disti&tion) which is obtained, for example in 
accordance with V. Hayakawa et aI., J. Amer. Chem. Sot. 
1978,100(6), 1786 or R. Noyori et al., J. Amer. Chem. Sot. 
1974, 96(10), 3336. 

The corresponding methyl .esters may be prepared in a 
convenlional manner starting from 2-fury~glyoxylnitrilc or 
3-furylglyoxylnitri~e via the 2-furylgiyoxylic acid or 3-fu- 
ryIglyoxylic acid which can be obtained therefrom. The 
corresponding glycolates arc obtained from these as 
described using the organometilic derivatives of 2-bro- 
mothiopbene or 3-bromothiopbene. The organometallic 
compounds which can be obtained from 2-, 3- or 4-halopy- 
ridine can be reacted with methyl 2-thienylgiyoxylate or 
met!yl 3-*ie:y!giyoxy!c ?o give the corzspoz*zg g!y- 
colates. 

Thienylglycolates, in which the thiophene ring contains 
fluorine in the 2- or 3-position, are prepared, for example 
starting from Zfluorothiophene or 3-fluorothiophene (bro- 
mination to give 2-bromo-3-fluorothiophene or 2-bromo-S- 
fluorothiophene), and after conversion to the corresponding 
organometallic compounds, reaction with suitable glyoxy- 
12&s to give the glycolates. 

2-Fluorothiophene and 3-fluorothiophcne can be reacted 
analogously to give the corresponding glyoxylates Unterh- 
ah, AT&. Pharm. 322,839 (1989) which in turn, as already 
described, may be reacted with, for example 2-thienyl or 
3-thienyl derivatives, to give glycdatcs. Syrnmetrical~y sub- 
stituted di-tbienylglycolates can be prepared analogously by 
selecting suitabk compouents. 

A further route is available via a process analogous to the 
benzoin condensation and benzilic acid rearrangement. 

The following examples illustrate the invention without 
limiting it. 

EXAMPLE I 
EXAMPLE 1 

&opine di-(2~thicttyl)glycolate 
50.87 g (0.2 mole) of methyl di-(2-thienyI)gfycolate and 

31.04 g (0.2 mole) of scopine are dissolved in 100 ml of 
absolute totuene and reacted at a bath temperature of 90’ C. 
with addition of 1.65 g (0.071 gram atom) of sodium in 
several portions. The resulting methanol is distilled off at a 
reaction mixture temperature of 78“-90° C. under a pressure 
of .5m mbar. After a reaction time of about 5 hours, the 
reaction mixture is sti~ed into a mixture of ice and hydro- 
chloric acid. The acid phase is separated off, rendered 
alkaline using sodium carbonate and the free base is 
extracted using methylene chloride. After drying over 
sodium mfphate, the methylenc chloride is distilled & 
under reduced pressure and the residue is recrystaliised from 
acetonitrile; beige-coloured crystals (from acetonitrile), 

mp. 149’)~50° c., 
Yield: 33.79 g (44.7% of theoretical). 

EXAMPLE 2 
Scopine cli-(2&ienyl)glycolate 

12.72 g (0.05 mole) of methyl di-(2-thienyl)glycolate and 
7.76 g (0.05 mole) of scopine arc melted in a heating bath 
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at 70’ C. under a water jet vacuum. 2.70 g (0.05 mole) of 
sodium mcthylate arc introduced into this meh and heated 
(br I hour in a heating bath al 70” C. under a water jet 
vacuum and subsequendy for a further houi in a hearing bath 
al 90” C. The solidikd melt is taken up in a mixture OF 100 
ml of water and 100 ml of mcthylene chloride while moni- 
toring the temperature. and the mcthylene chloride phase is 
cxtractcd several times using water. The mcthylene chloride 
phase is extracted using the corresponding amount of dilute 
hydrochloric acid. The scopine di-(2-thienyl)gtycolate is 
extract@ from the combined aqueous phases using methyl- 
cne chloride after adding the corresponding amount of 
sodium carbonate and dried over sodium sulphate. The 
hydrochloride is prepared from the dried methylene chloride 
solution bl a conventional manner. The crystals are filtered 
off under suction, washed usin acetone and dried under 
reduced pressure at 35” C. Pale yellow crystals (from 
methanol), m.p. 238O-41” C. (decomposition); 

Yield: 10.99 g (53.1% of theoretical). 
The hydrochloride may be converted to the base in a 

conventional manner. 

EXAMPLE 3 

Scopine di-(2-1hienyl)glycolate 
38.15 g (0.15 mole) of methyl di-(2-thienyl)glycolate and 

23.28 g (0.15 mole) of scopine are mixed, 0.34 g (0.015 
gram atom) of sodium is added and the mixture is mehed in 
a heating bath at 90’ C. under a water jet vacuum. The 
reaction lasts 2.5 hours. IO0 ml of absolute toluene are then 
added and the mixture is stirred at a heating bath temperature 
of 90” C. until a solution is produced. The reaction solution 
is cooled to room temperature and stirred into a mixture of 
ice and hydrochloric acid cooled using ice. The hydrochlo- 
ride of the basic ester uystallising out is fillered off under 
suction and washed using a small amount of water and a 
large amount of diethy. ether. The filtrate phases are sepa- 
rated off and the aqueous phase is extracted using diethyl 
ether. The hydrochloride filtered off under suction is sus- 
pended in the (acid) aqueous phase and converted to the base 
while monitoring the temperature and adding the corre- 
sponding amount of sodium carbonate; the base is extracted 
using methylene chloride. The combined methylene chloride 
phases are tied over sodium sulphate. After distilling off the 
methylene chloride, uystais remain which are purified over 
active cha-coal and recrystallised from awonitrile, Pale 
yellow crystals (from acetoniuilc), rap, 14&O-49’ C.; 

Yield: 39.71 g (70.1% of theoretical). 

TABLE I 
Compomdr of the formula 

L 

s 

- 

HO -C-CO-OA 

1.5 

20 

2s 

30 

35 

40 

45 

50 

55 

I 
RI 

60 

No. A RI 

M.p. IT.) 
Hydra- 

BaX chloride 

10 
TABLE l-continued 

componnds of the form& 

c s - 
HO -&CO-OA 

I 
RI 

No. A RI BZ7SC 

M.p. IT.1 
fivdro- 
chloride 

3 
4 

5 

6 

7 

8 

9 
IO 

I1 

12 

13 

I4 
15 
16 

r-i 
18 
19 

20 

21 

22 

23 

24 

25 

26 

27 
28 

ii 

ii 
33 

z 
36 
37 
38 
39 

40 

41 

3a>6,7-dchydto)-tropmyl 
3a-(N+-Ruomethyl)- 
-Wj=Yl 

mwy1b 
3a-wiropmpyI)- 
notuupanyl 
3a-(6f3,7@poxyfN- 
isqmpyI-nonmpacyl 
3a-(sP,?p-cpoxy~N-erhyl- 
nofiroPMY1 
3a-(N-ethylHwrtropl 
3a4N-N-mthylt 
F--Y1 
3a-(6~,+-poxy)-N-P- 
5uoroetbyImt.ropanyI 
3a-(@,7&epoxy)-N-n- 
proprtnmrropanYI 
3a-(6pJpepoxy~N-n- 
~YlnonropanY~ 
3a-(6B*7~ePoxY~n~Yl 
3a-wopunyl 
3a-(N-p4broctityi)- 
n-panYl 
3a-(6,7dthYdrobtropanyl 
3a-(I+ethyI)-nomopanyl 
3a-(N-isopmpyl)- 
-Pal@ 
fa-tropanyl 

fa-(N-$-fluorouhyl)- 
“Q-WY1 
3a-(6&7&cpoxyl-~yl 

3cmopaflyI 

2-thiCl+4 
z-thienyt 

164-s 
236 

2-thicnyI 232 

2-thiecyl 2.56 

2-thicnyI 206 

ZlhicnyI 212-3 

Z-thiCny1 256-7 
2-thienyl 241 

2-thienyl 188-90 

2-lhicnyl 104-6 

2-ttdcnyl 225-7 

246-7 
243-4 
219-20 

181-3 
231-2 
246-7 

260 

203-4 

237 

260 

182-3 

227-a 

174-5 

240-Z 
2174 
233-s 
247-0 
242-3 

I 3a-(6&7&cpoxybtmp@ 2-ttdcnyl 14940 238-41 65 Now All hydmbloridcs -It with decomposition. 
2 3a-tmpmyl 2-thicnyI 167-8 253 
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EXAMPLE 4 

Scopinc di-(2-thicnyl)glycolatc mcthobromidc 

IO.0 8 (0.0265 mole) of scopine di-(2-thienyl)glycolate 
arc dissolved in a mixture comprising 20 ml of anhydrous 
mcthylene chloride and 30 ml of anhydrous acetonhriIe and 
treated swith 12.8 g (0.1325 mole) of methyl bromide (as 
50% strength soiution in anhydrous acetonitrile), and the 
reaction mixture is allowed to stand for 24 hours at room 
temperature in a tightly sealed reaction vessel. Crystals are 
precipitated during this time. They are fihered off under 
suction, washed using mcthylcne chloride and dried at 3Y 
C. under reduced pressure. White crystals (from mcthanolJ 
acetone), m.p. 217“-8* C. ‘(decomposition) after drying at 
11 I“ C. under reduced pressure. 

TABLE II 
Quoternary con~pouods of the l’ormula 

No. A 

q 

s 
- 

HO -C-CO-OA 

R! 

R, M.p. 1”C.j 

1 

2 
3 

4 

5 

6 

7 

0 

9 

IO 

If 

12 

13 

14 

15 

16 
17 

18 

19 

20 

3a-tq3.7t3-cpoxy)-uopanyl 
metbobmmidc 
3cwopanyl mcthobromidc 
3a-(6,?-dchydro)-tropanyl 
methobrolddc 
3a-@?DJ-~-nuorocthyl)- 
nonmpaoybwhobromide 
Sa-r.ropmyl-fl- 
lluomc!hobmmidc 
3a+N-isopmpylt 
gra?rcmlsyl nubobmmi& 
3a-@bisopropyl~ 
non?opnQylnEth&mnddc 
3a-(6&7Bepoxy)-N- 
isopmpyl-nonmpanyl 
m&obmmidc 
3a-f6&7fhpoxytN- 
cthyhomapmyl 
mcdmbromidt 
3a-(N-ethyl)-notuopanyl 
mcIbobmmide 
3a-(N-metbyl&anatanyl- 
lsutbobmmi& 
fm$.;~m~tN- 

cthobromidc 
3u-rro~anvl methobromidc 
3o-&-fiuoroeByl> 
noruqenyhmthobmmidc 
3a-(6,7-d&ydmPtropayl 
mcIhobrom%c 
3a-(N-etbyI)-nortmpanyl 
mcIbobmmidc 
3a-(N-isopropyl)- 
nonmpanyl mcth&mmidc 

2.thicnyl 217-18 

Dhicnyl 263-64 
2.lhicnyl 1 PI-92 

2-*icoy 242-43 

2-thicnyl 214-15 

Zthienyl 229-30 

2-thicnyl 24.5-46 

2-thicnyl 223-24 

24hicnyt 215-16 

24hicnyl 260-61 

hhhnyl 246-47 

Z-lbienyl 182-83 

t-thienyt 209-10 

2-thiroyr 

phenyl 

phcnyl 
phenyl 

phcnyl 

PhW’ 

phcnyl 

23132 

217-18 

273-74 

110-71 

249-50 

259-60 

5 

IO 

is 

20 

25 

30 

35 

40 

45 

50 
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TABLB II-continued 
Quatcnwy compounds of the formula 

c 

s 
- 

HO -C-CO-OA 
I 
RI 

No. A h M.p. [‘Cl 

23 

24 

2.5 
26 

27 

28 
29 
30 

31 

32 

33 

34 

35 

36 
37 

38 

39 

40 
41 
42 

43 

44 
45 

46 

:; 
49 

50 

51 

52 

3wropanyl cthobmmidc 
3u-(N-&yl)-nwtropmynropanyl 
cthobromidc 
3a-(6B,7S-cpoxY>tYl 
CIhObromidC 
3wmpaoyl-B- 
ltuorwzthohmmide 
3a-tmpmtyl mxhobmmidc 
3a-(N+Ruomothy1)- 
nomopmyl mctlmbmtide 
Sa-uopanyl-p 
ituomcrhobmmidc 
3a-uopaoyl methobmmide 
fa-uopanyl ethobmmidc 
3a-(NctbyD-nortropayl 
mcthobmmidc 
3x-*-impm;?v!>- 
nortmpanyl-methobromidc 
3a-uomnvI-B 

3u-(N-&Au~yI~ 
nortmp8nyknctbobmmidc 
3a-(6.7~dchydroj-tmpanyl 
maho-Aesulphonlucphcna 
3a-(6~,78-epoxy)-lropanyi 
mcthobmmidc 
3wmpaoyi methobmmide 
3a-(6,7-d&yd&tropanyl 
malbohmlnidc 
3a-(6.7-d&y&o!-uopmyl 
methobmmidc 
~=+&$-~‘$-~YW~~YJ 

(+) cnantiomer of No. 1 
(-) cnanciomcr of No. 1 
3a-(6&7&epoxytcfqmyl 
loe4bobmnlidc 
3a~6,%%hydtr+tropanyopanyl 
methobromih 
3a-zropanyl nwhohrom%de 
3a-t6lWboxy~nop 
lO&ObWOi& 
3a-(67-d&y&v)-tmpanyl 
llX?IhOhDlUidC 
3amopany~ mctbobmmide 
fa-tropanyl sn&nbmnd& 
3a-W+ltydro~-tmpanyl 
lm!LtlobmmIdc 
3a-(6&7f%-cpoxykmpanyl 
WlbOblUUlidC 
-t~~~pl-mYl 

3a-t6&7Be9oxyHnwnyl 
Stk?lhOhOfKt& 

phenyl 248-49 
H=vi 244-45 

phcnyl 226 

phenyl 242 

cyclohexyl 278 
cyc10hcxy1 198 

cychhcxyl 233-34 

cyclopentyl 260 
cyclqnmyl 2X-36 
cyc10pcn1y1 251-52 

cyc!opcrty! 244-45 

cyclopcntyl 189-90 

cyclopentyl 226-27 

2-tbienyl 225-6 

a-thienyl 218-20 

2-lhicnyl 24311 
2-tbienyl 211-I 

3-Ucnyl 182-3; 

rlhialy1 217-8 

afury 

2-fury1 

2-Iioyl 
2-pyn’dyl 

Z-pyridyl 

Zpyridyl 
3-thienyl 
cycIopcnlyl 

CyClOhuyr 

cyclohcxyl 

cyclopcntyl 

60 
*conlabIs Rystine IwIband 
Note: All compounds in the table melt with decomposition. 
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TABLE IIf TABLE v 
Compounds of lhc fomlota CQmpoLglds of the formula 

5 

1= 

s % 

E 

s 
- - 

HO -C-CO-OA 10 HO -C-CO-OA 
\ I 

Rl RI 

M.p. 1°C.) M.P. 
No. A RI Hydrochloride No. A R2 % 1”C.l 

1 3a-(rsS,7B-cpoxy>rropFu?yl phcnyt 246-7 I5 I 3a-~6~.7fl-epoxy!-~~ Z-thiCllyI 5-mtlhyl 

f 
3a-(6*7-dchydro)-uopmyl phcnyl 261-2 P.=Yl 
3a-(6Wqw9-~~pmry~ 3-ticny1 2 3a-(6,7-dehydro)4ro- 2-thienyl s-methyl ‘ 

4 3a-(6,7&hyd@-upany 3.thienyt WY] 

z 
3a.lmpmyl 3-lhienyl 3 3a-uopanyl 2-lhienyl S-methyl 
3cc-(N-mthyltgrrmmnyl 3-thienyt 4 

20 
3ta-(6~,7~-epoxy>mt- z-(5-methyl)- s-m&y1 
PYI thienyl 

5 3a-(6,7-debydrc+tro- 2.(5methyl> s-methyl 

TABLE IV WY1 thicnyl 
6 -uopanyl a(5-methyl). 5Lnelhyl 

Compounds of the formula 
lh1cayl 

7 3a-(f&7$-epoxyMm- ttieny1 s-Bum0 
25 P=Yt 

8 3a-(6.7~dehydm).me- 2-udenyt s-Ruoro 

II; 

PaYt 
9 

s 
3a-uopanyl 2.thtcnyt S-All0m 

10 3a-(6g,7&epoxy&m- 2.(5-Auoro)- s-fluom 
- PaYt thk.nyi 

30 11 3a-@,7-dchydro)-ao- 2-(5.Ruoro> 5-fluoro 
Rz -C-CO-O-A Panyl thil?.nyl 

12 3wropanyl Z-(5-flllOK+ s-fluoro 
thkllyf 

s 

35 

No. A 
M.p. I“C.t 

Rz Hydrochtortdr 

1 3a-t6RV-epmryWwM H 

f 
3a-(6.7.dcbydroj-tropanyt H 40 
3a-(aRV-ww+@vw~ llElhy1 

4 3a-(6,7dcbydro)-uopzmyl Whyl 210-25 
5 3a-(6~7j%cpoxy)-Lropwyl methoxy 
6 3a-(6,7-dchydro)-trop8nyl methoxy 

TABLE VI 

cmBpouad.5 of !hc formula 

No. A 

% 

-E; 

s 
- 

*O -F--co-oA 
Rl 

RI R. M.p. i”C.1 

1 3a-t6~;rptpoxy~~cywl 
motbobromide 

2 3aT(&7-dchy&o)-uopanyl 
mcthobrcnnide 

3 3cwrq0ny~*IMthobmmidt 

2*tbknyi S-Ill&4 

24llbyI %JICth~~ 

2-micDY1 5-OlCthyl 
2-(s-methyl)- 5-lDCdly1 
a=yi 
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TABLE Vl-canhwed 

Compounds of chc formula 

No. A 

R. 

c 

s 
- 

Ho -F-co-oA 
RI 

R, R, M.p. i”C.1 

5 

6 

7 

8 

9 
10 

11 

12 

3a-(47-dchydroj-impanyl 
nwhobmmidc 
30.uopanyl mcthobmmidc 

3a-(6j3,7j+oxy)-tropiury) 
m&obromidc 
a-(477dehydr@-tropanyf 
tc?zLhobromidc 
3a-tropanyl mthobromidc 
3a-(6~,7~-cpoxy)-trop~yl 
meihobromide 
3a-(cj~7-dehydro)-lropanyl 
mcthobromidc 
3u-uopanyl mclhobromidc 

2+motbyl)- 
thicnyl 
2-(5-mcthylJ- 
lhknyl 
Zlhicnyl 

Z-lhicnyl 

2.Ii-deny1 
2-(5-llooro)- 
thhyl 
2.fEnuoro)- 
thiCllY1 
2-(5.Ruoro)- 
thilWy1 

S-methyl 

5-m&y1 

WiUOIO 

5-Ruoro 

5-fluoro 
5-nuor0 

5.Ruoro 

S.Ruoro 

TABLE VI1 30 TABLE VITI 

Compounds of the formula Qucctmcary compounds of Ihe formula 

c s - 
HO -C;-CO-Oh 

‘RI 

No. A R, M.p. I”Cl 

1 3a-WWwvtww-~ 
nwhobronddc 

2 3a-(6,7.dchydmWopnnyl 
mckhobrondde 

3 ~~gmP-m~YWFW~ 

4 3a-(6.7~dcbydro)-wpan-opanyl 
mcthdnornidc 

5 Ja-cmpmy1 mc~midc 
6 3a-Wnctbyl~~yI 

metibmmide 

phvl 

PhcnYl 

3-lhienyl 

3-tbicnyl 

3-thicnyl 
3-thieicnyl 

211-Z 

158-60’ 

*(cvhh aystalIinc mclhanol) 

35 

40 

45 

50 

E 

s 
- 

Rz-C-CO-OA 

S 

No. A RZ M.p. l’C.] 

I ~~-&P-~&~YM~wY~ H 

2 3a-(6,%debyW-uopnnyl H 
muhobromiric 

3 3~Jwk%7bb=P~Yl mclhyl 

4 3le(6,7-d&ydm)-tn5pmy~ methyl 206-8 
mcthobromide 

‘5 fa-tmpany1 mexhobromide mcthoxy 
6 3cr-(i+merhylPzmpaJIyl CTUtbOXy 

mctbobromidc 
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6. A compound of the formula 
1. A compound OF tbc formula 

xe 

wherein 
10 

Q is a group of the formula --C!H,-CH,-, 
-cfi==cH- or 15 

/O\ 
wherein X- is a physiologically acceptable onion, 

7. A compound of the formula 

/=\YJ\ - 
; 

20 s 

R and R’ are each independently C!,-C,-alkyl; 

‘;- 

- 

R, is thienyl, phenyl. cyclopentyl or cyclohcxyl; and, OH CO-O-A. 

X’ is a physiologically acceptable anion. Rt 
1s 

2. A compound in accordance with claim 1, of the formula 8. A compound of the formula 

wherein 3s 

R is CH,, r&H,, n-CaH,, or i-C&F&.; 
wherein R, is Zthienyl and A is 3a-(&%dehydro)-tropanyl 
methobronidc. 

R’ is CH,; and, 9. A compound of the formula 
R,. Q and X- are as defined in claim 1. 40 - 
3. A compound in accordance with claim 2 wherein R, is S 

thiFSly1. 
4. A compound in accordance with claim 2 wherein X-is 

5 OH CO-O-A 
4s 

RI 
Br‘- or CHsSO,. 

5. A componnd of the formula 

X0 

wherein Rt is 2-thienyl and A is 3@-tropanyl methobromidc. 
10. A compound of the formula 

so - 
S 

5 

- 

5s OH CO-OA 

RI 

wherein R, is cyclopentyl and A is 3a-(N-isopropyl)-nortro- 

60 
panyl methobromide. 

11. A method for treating chronic obstmctive bronchitis 
which comprises administering, by inhalation, to a subject 
suffering from the same, a therapeutic amount of a com- 

wherein X- is a physiologically acceptable anion. pound in accordance with claims 1, 2,3,4 6,7, 8,9. 10. 
65 
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22. A, method for treating slight to modcrady severe comprises a compound in accordance with claims 1,2,3,4, 
asthma which comprises administering, by inhalation. to a 67, 8, 9, 10. 
subject :suffcring from the same, a therapeutic amount of a 15. A pharmaceutical composition, for oral administra- 
compound in accordance with claims 1,2,3,4, G, 7,8,9,X0. tion, suitable for the treatment of vagalfy induced sinus 

13. A method for treating vagahy induced sinus brady- s bradycardia, which comprises a compound in accordance 
cardia which comprises administering, by the intravenous or with claims 1, 2,3, 4, 6, 7, 8, 9, 10. 
oral routes, to a subject sufi’ering from the same, a thera- 16. A pharmaceutical composition, for intravenous 
peutic amount of a compound in accordance with claims 1, administration, suitable for the treatment of vagafly induced 
2, 3, 4. ~6, 7. 8.9, 10. sinus bradycardia, which comprises a compound in accor- 

14. A pharmaceutical composition, for administration by IO dance with claims 1, 2, 3, 4, G, 7, 8, 9, 10. 
inhalation, suitable for the treaimcnt of chronic obstructive 
bronchitis or slight to modertiety severe asthma, which * * * * * 


